Calculated vibrational spectra of CpT and the intermediates reached upon TTET
The IR absorption spectra of the dinucleoside monophosphate CpT and its intermediates reached upon TTET were calculated using standard density functional theory (DFT). The calculations were performed with the Gaussian 03 (Revision E.01) quantum-chemical package [1] using the B3LYP density functional [2] with the 6-311G** basis set. Following the geometry optimization computations of harmonic vibrational wavenumbers, normal modes, and IR intensities were carried out using the same functional. Prior to the calculations the labile N3 hydrogen atom and the OH hydrogen atoms were exchanged by deuterium atoms [3] . For a better comparison with the experimental data, the computed stick spectra were convoluted with a Lorentzian function (FWHM of 25 cm -1 ) [4] . Figure SI2 : Calculated vibrational spectra for the original dinucleoside monophosphate CpT (a), the triplet state Cp 3 T (b), the biradical state BR(CpT) (c), both syn-diastereomers of the CPD(CpT) (d) and the CPD(UpT) (e). The CPD lesion can be formed as cis-syn or trans-syn isomer based on the relative orientation of the bases. The calculations in panels d and e show the spectra obtained for the respective CPDs in cis-syn (anti-anti) conformation and trans-syn (syn-anti) conformation.
Cartesian coordiates after geometry optimization
Cartesian Coordinates: CpT C 0.000000 0.000000 0.000000 N 0.000000 0.000000 1 
Time-resolved and stationary spectroscopy of sensitization on CpC
The time-resolved IR measurements were performed on a solution of 2-M (5 mM) and CpC (10 mM) with exclusive excitation of 2-M by nanosecond light pulses at λ = 320 nm. The concentrations were chosen in a range where efficient TTET occurs for a mixture of 2-M and TpT (cf. Ref. [5] . For CpC the absorption changes are small. None of the features characteristic for CPD formation are found. One may directly conclude that CPD formation, if it exists, is much less efficient in CpC than in the other dimers.
CPD formation yield from the thymine triplet state 3 T
The quantum yield for the formation of the CPD from the thymine triplet state 3 T has been extensively studied for TpT in Ref. [5] . For the mixed dinucleosides CpT and TpC we used a simplified approach to estimate the quantum yields. We measured the illumination induced absorption changes for the mixtures with the triplet donor 2-M as a function of the absorbed illumination dose. The slope of the absorption increase at low doses was determined at the representative band at 1567 cm -1 . In order to obtain the extinction coefficient change of this CPD band (1242 (cm M) -1 for CpT and 1216 (cm M) -1 for TpC) required for the determination of the reaction yield (see Equation (2) and (3) of Ref. [5] ) it was referenced to the absorption bleach of the cytosine band at 1503 cm -1 . Other relevant parameters of the experiments are: Sample volume V = 1.3 ml, sample thickness d = 0.1 mm. The TTET efficiency was estimated assuming the same bimolecular collision parameter = 1.6 × 10 9 (M s) -1 as in the case of TpT or the smaller value of = 0.8 × 10 9 (M s) -1 , considering that only one thymine is present in the mixed dipyrimidines. Taking into account the intersystem crossing efficiency of 2-M of 97% we estimate the CPD formation yield from the thymine triplet 3 T for the two values of to be  3CPD (CpT) = 1.7% or 1.9% and  3CPD (TpC) = 1.2% or 1.3%. Considering the assumptions and approximations mentioned above the accuracy in the determination of the quantum yields should be in the order of 0.5%. 
